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1.2
$I_{1_{0}}’=Q,$ $\alpha.\cdot(i=1, \cdots, n)$ , $I\mathrm{i}’.-1$ , A’i $=I\iota’|-1(\alpha_{i})$ . $\mathrm{A}’,$ $=I\iota^{r}i-1[\alpha|]=$
$Q[\alpha:, \cdots, \alpha_{1}]$ . $I\mathrm{i}_{n}^{r}$ $R_{n}$ , $K=K_{n},$ $R=R_{n}$ .
$K/F$ , $\beta\in K$ $K/F$ $N_{K/F}(\beta)$ .
$I\mathrm{i}^{r}/Q$ $m$ $?n$ $\sigma_{l}$ $\alpha\in F$
$\alpha^{(l)}$ .
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$\{\beta_{1}, \cdots, \beta_{m}\}\subset K$ ,
$D(\beta_{1}, \cdots, \beta_{m})=$
.
$\alpha_{i}$ _1 $m_{i}(x)\in Q[\alpha_{\mathfrak{i}-1}, \cdots. ’\alpha_{1}][x]$ .
, $m_{i}(x)$ , $x\mapsto t;,$ $\alpha_{j}rightarrow t_{j}(j=1, \cdots, i-1)$
$M_{i}(t., \cdots, t_{1})$ ,
$K_{i}=Q[t_{i}, \cdots, t_{1}]/I_{\iota}$
$(I|=Ideal(M_{i}(ti, \cdots, t_{1}), \cdot\cdot, , M_{1}(t_{1})))$ .
, $M$. $\in Z[t_{i}, \cdots, t_{1}]$ . ,l\iota i $(x)\in Z[\alpha_{\iota-}\downarrow,$ $\cdots,$ $\alpha_{1}$ ) $[x]$ ,
.
$1\alpha$ . .
Proof $\alpha\iota,$ $\cdots,$ $\alpha.-1$ , $m_{i}(x)$ $Z[\alpha_{\mathrm{i}-1}, \cdot\cdot, , \alpha_{1}]$ .
$\alpha$ . , ,
$2e_{i}=deg(m.(x)),$ $d_{2}=disc_{\backslash _{\mathfrak{i}}/\downarrow}’\prime K_{\iota-}(\alpha_{\mathrm{i}}),$ $D= \prod_{\mathrm{i}=\downarrow}^{n}N_{\mathrm{A}_{\iota-1/}}\cdot \mathrm{Q}(d_{\mathrm{i}})^{\prod_{j=+}^{\mathrm{n}}e_{j}}\mathrm{t}1$ $R\subset$
$\frac{1}{D}Z[\alpha_{n1}, \cdots, \alpha]$ .
Proof $G= \{\prod_{j=1}^{\mathfrak{n}}\alpha_{j}^{n_{j}}|0\leq n_{j}<e_{j}\}\subset R$ $K/Q$ $Q$ $C,$’





, $(c_{1}, \cdots , c_{m})$ ,
$c_{\mathrm{J}}=\triangle_{\mathrm{J}}/\triangle=\triangle\triangle_{\mathrm{J}}/\triangle^{2}$ .
,
$\triangle_{j}=det(D(\gamma 1, \cdots, \gamma j-1, \theta, \gamma_{\mathrm{J}}+1, \cdots, \gamma m))$ ,
$\triangle=det(D(\gamma \mathrm{l}, \cdots, \gamma_{m}))$ .
\beta 1, $\cdot$ . . , $\beta_{m}\in R$ , $d_{e}t(D(\beta_{1}, \cdots, \beta_{m}))^{2}\in Z$ $\triangle^{2}\in Z.$ , $\triangle\triangle_{J}=\triangle^{\gamma}\sim c,$ $\in Q$
$\triangle,$ $\triangle_{j}$ , $\triangle\triangle_{j}\in Z$ . , $Cj\in\overline{\Delta}^{\mathrm{V}}1$ Z. $\theta$ $R\subset-\triangle^{\mathrm{T}}Z1|\alpha_{\iota)},\cdots$ , $\alpha\iota|$ .
$\{\prod_{j=1}^{n-}1\alpha_{j}^{n_{\mathrm{j}}}|0\leq n_{j}<e_{j}\}\subset R$ $\Gamma=(\gamma_{1}, \cdots, \gamma l)(\mathit{1}$ $I_{1}’n-1/Q$
) . , $\alpha_{\mathfrak{n}}$ $\alpha,$ $e_{\iota}$, $e,$ $I\mathrm{i}’,\iota-1$ $F,$ $?n,‘(x)$ ,l\sim (x) .
$\triangle=det(D(\Gamma, \alpha\Gamma, \alpha\Gamma 2, \cdots,\mathrm{G}\alpha-1\Gamma))$
2
$\sigma$ $I\acute{\backslash }/Q$ , $\sigma|F$ $F/Q$ , . ,
$K$ \sim .
$\sigma(\Gamma)=\Gamma^{(t)}$ $e$ $\sigma$ $\alpha$ $\alpha_{ts}(s=1, \cdots, e)$ . , 7’ $l(. \mathrm{f})=\sum_{\iota}c_{\ell}(\Gamma).\iota^{[]}$
, $\{\alpha_{\ell s}|(S=1, \cdots, e.)\}$ $m^{(t)}(x)= \sum_{i}$ ci $(\Gamma^{(t)})x^{\mathfrak{i}}$ .
$D(\Gamma, \alpha\Gamma, \alpha^{2}\Gamma, \cdots, \alpha-1\Gamma \mathrm{e})=$
,
$G_{k}=$
$\triangle$ $G_{k}$ , $\Gamma^{(k)}$ , vandermonde












, $\{\alpha_{k\epsilon}|(S=1, \cdots, e)\}\}$ $?n^{(k)}(x)$ ,
3
$\delta_{k}^{2}$ $=$ $di_{Sc_{K/F}}m((k)X)$




$\triangle^{2}=\prod_{=1}^{n}.\cdot N_{I\backslash /Q}.(:-1\kappa di_{S}c/i\kappa.\cdot-1^{\cdot}(_{X)}m.)=\prod_{j}^{n}i+1\epsilon_{j}$
$3[S\mathit{1}$
$f \in\frac{1}{a}R[x],$ $a\in Z,$ $f=gh,$ $f,$ $g,$ $h$ : , $g,$ $h \in\frac{1}{a}R[x]$ .
4 $f \in\frac{1}{a}Z[\alpha_{n}, \cdots, \alpha_{1}][x|,$ $a\in Z,$ $f=gh,$ $f,$ $g,$ $h$ : , $g,$ $\mathit{1}\iota\in\frac{\mathrm{l}}{aO}Z[c\mathrm{y}_{\mathrm{t}},,$ $\cdots,$ $\mathrm{C})_{\downarrow}|[x|$ .
5 $f_{1} \in\frac{1}{a}Z[\alpha_{\mathfrak{n})}, \cdots\alpha 1][X],$ $f_{2} \in\frac{1}{b}Z[\alpha_{\mathfrak{n}}, \cdots, \alpha_{1}][_{X]},$ $a,$ $b\in Z,$ $g=GCD(f_{1}, f_{2}),$ $f_{1},$ $f’\underline{)},$ $.(/$ :
,
$g \in\frac{1}{GCD(ab)1D}Z[\alpha_{n}, \cdots, \alpha_{1}][x]$ .
1.3 $\text{ }-$




$\overline{S}=z_{p}\iota t_{n},$ $\cdot$ . . , $t_{1}$ ],
$S$ $\overline{S}$ $f$ $\overline{f}$ .
$I_{Q}=Ideal(M_{n}(t_{\mathfrak{n}}, \cdots, t_{1}), \cdots, M_{1}(t_{1}))\subset Q1^{t_{n},\cdots,t_{1}}]$ ,
$I=Idea\iota(M\hslash(t_{\mathfrak{n}}, \cdots, t_{1}), \cdots, M_{1}(t_{1}))\subset S$ ,
$\overline{I}=Idea\iota(\overline{M}n(t_{n}, \cdots, t_{1}), \cdots,\overline{M}_{1}(t_{1}))\subset\overline{S}$
$\phi$ : $\overline{S}[x]arrow(\overline{S}/\overline{I})[X]$ ( )
.
$7\alpha$ . $Q$ $h.(x)\in Z[x]$ , $h_{1}(t.)\in I$ .
Proof $h:(\alpha_{i})=0$ , $I$ $h_{i}(t_{i})\in I_{\mathrm{Q}}$ . $M_{1}$ $I_{\mathrm{Q}}$ , $t_{n}>\cdots>t_{\iota}$
, $h.(t.)$ $0$ , $M_{i}$ 1 ,
4
. $h_{i}(t.)\in I.$
$8p\parallel disC(h.\cdot(x))(i=1, \cdots, n)$ , $\overline{I}$ $\overline{I}$ $\tau\cdot \mathit{0}.di_{C}al$ .
Proof $h.(t.)\in I$ $\overline{h}_{i}$ $(t_{i})\in I.$ $di_{SC}(\overline{h}|(x))=disc(h.(x))$ mod $p\neq 0$ , ,
1 $\overline{I}$ . $\overline{I}$ $0$ , Seidenberg 92 [4] $\overline{I}$
.
$9\overline{I}=\cap J_{k}$ ($J_{k}$ )) , $f_{1},$ $f_{2}\in(\overline{S}/\overline{I})[x]$ $lc(fi),$ $lc(f_{2})$
. $g$ $\overline{S}/\overline{I}$ – . $g$ $GC’ D(fi, f_{\sim}\gamma)$
.
(1) $g|f_{1},$ $g|f_{2}$
(2) $h|fi,$ $h|f_{2}$ $h|g$
Proof $j\neq k$ $J_{j}+J_{k}=\overline{S}$ , $\psi$ : $\overline{S}/\overline{I}\simeq\oplus_{k}\overline{S}/J_{k}$ . , $\psi’$ :
$(\overline{S}/\overline{I})[_{X}1\simeq\oplus_{k(\overline{S}}/J_{k})[_{X}1$ .
$\psi_{k}$ : $(\overline{S}/\overline{I})[x]arrow(\overline{S}/J_{k})[x]$ . $f\cdot\in(\overline{S}/\overline{I})[.\iota\cdot|$ $t,\mathrm{J}\text{ },$ $f\cdot=()\Leftrightarrow\forall \mathrm{A}\iota\cdot((f)=$ $()$
.
$lc(fi),$ $lc(f2)$ , $\psi_{k}(fi),$ $\psi_{k}(f_{2})\neq 0$ . , $(\overline{S}/J_{k})[x1$ , $(\overline{S}/J\wedge\cdot)[.\cdot\iota\cdot]$
$fi,$ $f_{2}$ GCD – . $g_{k}$ , $g=\psi^{-1}(g_{1},$ $\cdots,$ $g(\cdot, \cdots)$
. $g$ (1), (2) .
(1) : $\exists h_{k}.\in(\overline{S}/J_{k})[x]$ $\mathrm{s}.\mathrm{t}$ . $\psi_{k}(fi)=\psi_{k}(\mathit{9})hk\cdot h=\psi^{-1}(h_{1}, \cdots, f\iota_{k}, \cdots)$ , $fi=\prime c\mathit{1}$,
$g|fi$ . $g|f_{2}$ .
(2) : $\psi_{k}(h)|\psi_{k()}g$ $(\overline{S}/J_{k})[x]$ GCD $-$ , (1) /1 I
.
: $g_{1}$ (1) , $g|g_{1}$ $g_{1}|g$ . $\psi_{k}(g)|\psi_{k}(g1)$ $(g_{1})|\psi_{k}(g)$ .
, $\exists c_{k}\in\overline{S}/J_{k}\backslash \{0\}$ $\mathrm{s}.\mathrm{t}$ . $\psi_{k}(g_{1})=c_{k}\psi_{(}\mathit{9})$ . , $c=\psi^{-1}(C_{1}, \cdots, C_{k}, \cdots)$ , $c$ $\overline{S}/\overline{I}$
, $g_{1}=cg$ .
$fi \in\frac{1}{a}Z1\alpha_{n},$ $\cdots,$ $\alpha_{1}1[X],$ $f_{2} \in\frac{1}{b}Z[\alpha_{n}, \cdots, \alpha_{1}][x],$ $a,$ $b\in Z,$ $g=cCD(fi, f_{2}),$ $fi,$ $f_{2},$ $g$ :
.
$f1=gh_{1}$ $h_{1}$ , $g,$ $h_{1} \in\frac{1}{aD}Z[\alpha n’\cdots, \alpha 1][x1\cdot$
$F_{1}=(aD)^{2}fi,$ $G_{1}=aDg,$ $H_{1}=aDh_{1}$ , $F_{1},$ $G_{1},$ $H_{1}\in Z[\alpha_{n} , \cdots, \alpha_{1}][x|$ , fi $=G{}_{1}H_{1}$ .
$Q[t_{n}, \cdots , t_{1}][x]$ , IlloclIQ , ||.
$\mathrm{m}\mathrm{o}\mathrm{d} I$ . ,
$\phi(\overline{F}_{1})=\phi(\overline{c}_{1})\emptyset(\overline{H}_{1})$ .
, $F_{2}=(bD)^{2}f_{2},$ $G_{2}=bDg,$ $H_{2}=bDf_{l_{2}}$ , $F_{2},$ $G_{2},$ $H_{2}\in Z[\circ_{1},, \cdots, O\downarrow][.\iota\cdot]$ ,
$\emptyset(\overline{F}_{2})=\phi(\overline{c}_{2})\emptyset(\overline{H}_{2})$ .
10 $P$ , $p\parallel a,$ $p\parallel b,$ $p\parallel diSc(h_{i(}x))(i=1, \cdots, n)$ .
11 $P$ , $P\chi_{d}i_{S}c(h:(X))(i=1, \cdots, n)$ $p\parallel D$
5
Proof $D$ . $=N_{K},-1/Q(disc\kappa_{i}/\kappa:-1(\alpha_{\mathfrak{i}}))$ \alpha i . $\mathrm{o}j$ $/1_{1}(x)$
$\alpha_{i}$ $h_{:}(x)$ . $di_{SC}(h_{i(x}))$ , $\alpha_{1}$ 2 , $E$
, $D_{i}|diSc(h_{i}(X))E$ . , $D_{\mathrm{i}}|di_{SC}.(h_{i}(x))^{b}$ .
$D$ $di_{S}c(h.(x))$ .
, $P$ 10 , $D$ $\mathrm{m}\mathrm{o}\mathrm{d} p$ .
$12p$ 10 , go $=GCD(\phi(\overline{F}_{1}), \phi(\overline{F}_{2}))$ $\emptyset(\overline{G}_{1})|g\mathit{0}$ $deg(g_{0})\geq$
$deg(g)$ .
Proof $\emptyset(\overline{F}_{k})$ , 9 GCD – . $\phi(\overline{G}\downarrow),$ $\emptyset(\overline{C_{2},}’\cdot)$
$\emptyset(\overline{G}_{1})|g\mathit{0}$ , $\emptyset(\overline{G}_{1})$ $deg(\mathit{9}0)\geq d_{e_{\mathit{9}}}(\phi(\overline{G}_{1}))=deg(g)$ .
13 10 , $deg(g)=deg(g\mathit{0})$ $\emptyset(\overline{G}_{1})$ $g\mathit{0}$ .
Proof $deg(g\mathrm{o})=MAX$ ( $deg(g\mathit{0}k)$ (go $k=\psi_{k}$ $(go)=GCD(\psi_{k(\emptyset}(\overline{F}_{1})),$ $\psi k(\emptyset(\overline{F}\underline{.,})))$ ) $\rfloor;\text{ },$ $cleg(g)=$
$deg(g\mathit{0})$ , $\forall kdeg(\mathit{9}\mathit{0}k)\leq deg(g)$ . $-$ , $\psi_{k}(\phi(\overline{G}_{1}))|g\mathit{0}k$ $deg(g)\leq deg(g_{0\wedge}\cdot)$ . $\forall k$
$deg(g\mathit{0}k)=deg(g)$ . $g\mathit{0}k$ $g\mathit{0}$ . $go=\emptyset(\overline{G}_{1})h_{0}$ ,
$h_{\mathrm{O}}$ .
$fi,$ $f_{2}\in S[x]$ , $p$ 10 .
$J_{Q}=Ideal(f1, f_{2}, M_{\mathfrak{n}} , \cdot. . , M_{1})\subset Q[t_{n}, \cdots, t_{1}][x]$
$J=Ideal(fi, f_{2}, M_{n}, \cdots, M1)\subset S[x]$
$\overline{J}=Ideal(\overline{f}\iota,\overline{f}_{2},\overline{M}_{n}, \cdots,\overline{M}_{1})\subset S[x]$
$\langle$ .
$14\exists g(X, t_{n}, \cdots, t_{\iota})\in S[x|,$ $lC_{x}(g)\in Z$ $s.t$ . $GB(I_{Q})=\{g, M_{\mathrm{t}1})\ldots,/pI_{1} \}$ . $g(,I^{\cdot},$ $C\gamma_{1\prime},$ $\cdots,$ $(\mathrm{t}\downarrow)$
$=ccD(f_{1}(_{X,\alpha}n, \cdots, \alpha_{1}), f_{2}(X, \alpha_{l},, \cdots, \alpha_{1}))$ .
$15\exists g\in\overline{S}[X]$ $s.t$ . $\overline{J}=Ideal(g, Mn’\cdots, M_{1})$ , $\phi(g)=GC’ D(\phi(\overline{f}1), \phi(\overline{f}\underline{\circ}))$
$\emptyset(\overline{f}_{1}),\phi(\overline{f}_{2})$ , 9 (1), (2) .
Proof $\overline{J}=Idea\iota(g, Mn’\cdots, M_{1})X\text{ },$ $\exists h_{1},$ $\exists h_{2},\overline{f}_{1}\equiv gh_{1}$ Inod $\overline{I},\overline{f}\underline{\circ}\equiv gh_{2}$ mod $\overline{I}X\ell$) (1) $\downarrow 3$;
$\mathrm{O}\mathrm{K}$ . , $\exists a_{1},$ $\exists a_{2},$ $g\equiv a_{1}\overline{f}_{\text{ }}+a_{2}\overline{f}_{2}\mathrm{m}\mathrm{o}\mathrm{d} \overline{I}$ (2) $\mathrm{O}\mathrm{K}$ .
$16g$ 14 $g$ , $p$ $GB(\overline{J})=\{\overline{g},\overline{M}_{1},, \cdots, \lambda/I\downarrow-\}$ .
.
$17p$ 10 , $GB(\overline{J})=\{go, \overline{M}_{\iota},, \cdots , \overline{M}_{1}\}$ ,
$deg(\mathit{9}0)\geq deg(ccD(f\iota, f2))$ .
$g(x, t_{n}, \cdots, t_{1})\in S[x|$ $g(x, \alpha_{n}, \cdot , . , \alpha_{1})=GCD(f_{i}, f_{2})$ $lc_{x}(\mathit{9})\in Z,$ $p\parallel c_{x}(g)$
, 10 $P$ $GB(\overline{J})=\{go, \overline{M}_{\iota)},\cdots,\overline{M}_{1}\}$ $’\overline{(}$ 9
, $deg(g\mathit{0})=deg(ccD(f_{1}, f\underline{\prime)}))$ .





, 2 GCD .
$f=x^{6}+10x^{5}+55x^{4}+140x^{3}+175x^{2}-3019x+25$
$\alpha_{1}=$ aroot of $m_{1}(x)=f(x)$
$\alpha_{2}=$ aroot of $m_{2}(x)=m_{1}(x)/(x-\alpha_{1})$
$\alpha_{\mathrm{J}}$
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